The porphyries that formed copper deposits in the Indio Muerto district include both 44 Ma rhyolitic subvolcanic intrusions and 42 to 41 Ma granodioritic stocks and dikes. All are aligned for 4 km along a north-northeast trend, which is the apparent hinge line of a 58 Ma trap-door caldera. Three separate centers of mineralization were associated with the earlier rhyolites, Cerro Pelado, Old Camp, and probably M Gulch-Copper Hill. Four separate centers were associated with the later granodiorites, M Gulch-Copper Hill, O Nose, Turquoise Gulch, and Sector Granito. Patterns of lithology, structure, mineralization, and alteration in the various centers, which have been documented by systematic mapping partially supported by studies of mineralogy and geochemistry, are presented and compared to the previously described Turquoise Gulch center.
G feldspar porphyry. This core mineralization grades outward to pyrite-sericite and abruptly upward to pyrite-bornite-chalcopyrite with sericite-andalusite-pyrophyllite-diaspore. Extending the trend to the southwest is the barren Granite Gulch feldspar porphyry, emplaced between the two mineralizing periods. 40 Ar/ 39 Ar dating demonstrates that two episodes of mineralization associated with the early rhyolitic and later granodioritic intrusions each lasted approximately 1 to 1.4 m.y., from 44.5 to 43.5 and 42.3 to 40.9 Ma, respectively. The barren Granite Gulch porphyry and perhaps the early and equigranular X and O porphyries were intruded between 43 and 42 Ma. Magmatic activity, therefore, occurred episodically over at least 3 m.y. The individual centers are best explained as expressions of different cupolas on a magma chamber, which evolved from granitic to granodiorite to quartz diorite with progressive injection of new magma. Despite our best efforts to date 16 carefully selected samples, it was not possible to define the sequence and duration of the partially overlapping centers within each of the larger mineralization periods. The different centers exhibit a wide diversity of characteristics, which mirror variations on the general theme of porphyry Cu-Mo development. Changing hydrothermal input from an evolving and growing magma chamber and major remobilization of early mineralization by both intrusion and hydrothermal activity are major factors in this diversity.
